Three selective media (chromID C. difficile agar, taurocholate cycloserine cefoxitin agar [TCCA; homemade], and CLO medium) were compared from 406 stool samples of patients suspected of having Clostridium difficile infection. The sensitivities of chromID C. difficile agar at 24 h and 48 h, CLO medium, and TCCA were 74.1%, 87%, 85.2%, and 70.4%, respectively.
T oxigenic culture is the new reference standard for the diagnosis of C. difficile infection (CDI). This two-step method consists of isolating C. difficile strains on a selective medium after 48 h of incubation in an anaerobic atmosphere and then testing the colonies for their potential to produce toxins. This method is timeconsuming, but in addition to its diagnostic purpose, culture is essential for strain typing and antimicrobial susceptibility testing. Many selective media containing antibiotics such as cycloserine or cefoxitin are commercially available. They are usually derived from the CCFA medium (egg yolk-fructose base with cycloserine and cefoxitin) described by George et al. in 1979 (1) . Some media also contain taurocholate or lysozyme to enhance spore germination and improve sensitivity (2, 3) or p-hydroxyphenylacetic acid for presumptive identification of C. difficile (4) . Despite the use of antibiotics, the selectivity of the media is relatively poor, and ethanol shock and heat shock have been proposed as methods for selecting spores and optimizing the recovery of C. difficile strains both from clinical samples and from the environment (5). The main advantage of these techniques is to limit the growth of contaminating endogenous flora and to facilitate the reading of the plates.
The objective of this study was to evaluate the performance of the chromID C. difficile agar (bioMérieux), a new chromogenic medium for the isolation of C. difficile in 24 h, compared to two other selective media: taurocholate cycloserine cefoxitin agar (TCCA; homemade) and CLO medium (bioMérieux).
This prospective study was conducted at the National Reference Laboratory for Clostridium difficile, Paris, France. Consecutive diarrheal stools from patients suspected of having CDI were included. Culture was performed within 24 h to 72 h of collection, and stools were stored at Ϫ4°C until processing. Stools were diluted 1/10 in PBS buffer except for watery stools, which were plated directly. Fifty microliters of fresh stool samples were inoculated on TCCA (brain heart infusion [BHI] agar supplemented with 5% defibrinated horse blood, 0.1% taurocholate, 250 g/ml cycloserine, and 8 g/ml cefoxitin), CLO medium (100 g/ml cycloserine, 8 g/ml cefoxitin, and 2 g/ml amphotericin B; bioMérieux), and chromID C. difficile agar (components patented; bioMérieux). Isolation was performed using the 3-quadrant streak plate method, which involves dragging the inoculating loop across the agar surface through 3 zones (half, third quadrant, and fourth quadrant) in a systematic manner. All media were incubated in an anaerobic atmosphere either for 24 h (chromID C. difficile agar), as recommended by the manufacturer, or for 48 h (chromID C. difficile agar, CLO, and TCCA). Presumptive identification was based on colony aspects (black colonies on the chromID C. difficile agar), odor, Gram staining, and results obtained with RapID 32A strips (bioMérieux). Semiquantitative evaluation of the presence of C. difficile and endogenous flora was as follows: 0 for absence of colonies, Ͻ10 for fewer than 10 colonies in the first half, ؉ for presence in the first half, ؉؉ for presence in the third quadrant, and ؉؉؉ for presence in the fourth quadrant. The three culture media were systematically read by two microbiologists. In vitro comparison of sensitivity was determined using strains of different PCR ribotypes (014/077/020, 078/126, 015, 005, 027, 001, 002, and 106). One colony of each strain was picked, inoculated into BHI broth, and incubated for 24 h at 37°C under anaerobic conditions. Ten-fold serial dilutions were prepared in saline, and 100 l of each saline suspension was plated on chromID C. difficile agar, CLO medium, and TCCA. After incubation at 37°C in anaerobic atmosphere, plates were read at 24 h and 48 h. Each assay was performed in duplicate. Results were expressed as log 10 CFU/ml, and sensitivities were compared using analysis of variance (ANOVA) and Tukey's multiple comparison test (GraphPad Software Inc., CA).
A total of 406 consecutive diarrheal stool samples were collected from 15 June to 20 October 2011 from patients hospitalized in four university-affiliated hospitals in Paris.
C. difficile was recovered from 54 stools (13.3%) using a combination of all 3 media. C. difficile was isolated from all the media in 29 cases (53.7%). Forty (74.1%), 47 (87%), 46 (85.2%), and 38 (70.4%) stools were positive on chromID C. difficile agar at 24 h and 48 h and on CLO medium and TCCA at 48 h, respectively, using a combination of the 3 media as the gold standard (Table 1) . Two strains were isolated on chromID C. difficile agar at 48 h only, 2 on TCCA only, and 5 on CLO medium only.
Semiquantification of C. difficile colonies showed that Ͻ10 colonies of C. difficile were recovered from 9, 10, 16, and 5 cases with chromID C. difficile agar at 24 h and 48 h, CLO medium, and TCCA, respectively. Conversely, in 11, 16, 8, and 19 cases, C. difficile was abundant and recovered in the last quadrant (Fig. 1A) . Endogenous flora was absent in 67.7%, 30.8%, 16.5%, and 3.9% of chromID C. difficile agar plates after 24 h of incubation, chromID C. difficile agar plates after 48 h of incubation, CLO plates, and TCCA plates, respectively. Abundant endogenous flora (ϩϩϩ) was present in 3.9%, 15%, 15.3%, and 59.1% of chromID C. difficile agar plates after 24 h of incubation, chromID C. difficile agar plates after 48 h of incubation, CLO plates, and TCCA plates, respectively (Fig. 1B) .
For the in vitro comparison of sensitivity, there was a significant difference in the recovery of C. difficile across the different media (P Ͻ 0.05). The mean concentrations (Ϯ standard deviations) of C. difficile on chromID C. difficile agar plates after 24 h of incubation, chromID C. difficile agar plates after 48 h of incubation, CLO plates, and TCCA plates were 5.84 Ϯ 1.58, 6.27 Ϯ 1.3, 5.45 Ϯ 1.55, and 5.96 Ϯ 1.25 CFU/ml, respectively. When the media were compared pairwise, only CLO medium was significantly less sensitive than the chromID C. difficile agar at 48 h (Tukey's multiple comparison test, Ͻ0.05).
chromID C. difficile agar is a new chromogenic medium containing taurocholate and a chromogen mix that allows isolation and identification of C. difficile strains in 24 h. Only a few studies have evaluated this medium. Alcala et al. found a sensitivity of 90.2% at 24 h using a combination of 3 media as the gold standard (6). Perry et al. found a sensitivity of 96.3% for chromID C. difficile agar after 24 h incubation when an alcohol shock prior to inoculation was used (7) . In contrast with the conclusions of Perry et al., who do not recommend incubating plates beyond 24 h, we found that prolonging incubation for 48 h in cases of negative results at 24 h enhanced recovery of C. difficile strains on chromID C. difficile agar. However, extending incubation adds turnaround time and indirect costs. On TCCA medium, abundant endogenous flora compromised C. difficile isolation and recognition, in contrast to chromID C. difficile agar at 24 h, where endogenous flora was absent in 67.7% of the media, thereby facilitating the reading of the plates. Culture allows isolation of C. difficile strains, but a second step is necessary to determine the in vitro toxigenicity of the strain. The use of a chromogenic medium that was recently evaluated by Darkoh et al., which contains a chromogenic substrate that differentiates toxigenic from nontoxigenic strains in a single step, could be a good option (8) . Identification of C. difficile on chromID C. difficile agar in 24 h is easy due to the color of the colonies and its selectivity. However, this medium exhibits the best sensitivity at 48 h.
